Expression of type 2 hexokinase and mitochondria-related genes in gastric carcinoma tissues and cell lines.
The constant overexpression of glycolysis and active mitochondrial function are critical for productive energy required for the immortal proliferation of cancer cells. The genes related to glycolysis and mitochondrial respiration might have some function during stomach carcinogenesis. The expression of hexokinase 2 (HK2), Bcl-2 and several mitochondria-related gene products were investigated by immunohistochemistry in 257 consecutive human gastric carcinomas, and the results were compared with the clinicopathological characteristics. In addition, transcriptional change of HK2 and Bcl-2 was investigated in the hypoxic state or with mitochondrial inhibitors. In immunohistochemical analysis, HK2 was overexpressed in 43 out of 257 stomach cancer patients. Bcl-2 was not expressed in cases with HK2 positive cancer tissues except for one case, while the voltage-dependent anion channel, complex II and pyruvate dehydrogenase, located in mitochondria, were expressed in all cases. The patients with HK2 expression showed a worse prognosis compared to the HK2 negative cases, and patients who were negative in Bcl-2 and positive in HK2 represented the lowest survival rate. HK2 and Bcl-2 responded to hypoxia, but not to mitochondrial dysfunction while the cellular growth was severely repressed by mitochondrial inhibitors, indicating that transcriptional regulation of HK2 and Bcl-2 proceeds upstream of dysfunctional mitochondria. HK2 was overexpressed in 16.7% of gastric carcinomas, and reciprocal expression pattern with Bcl-2. The HK2 positive cases showed a worse prognosis and aggressive character.